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(71) We, Officine Mbccaniche Ring 
Berardi S.P.A., an Italian Joint-Stock 
Company, of 185 Via Lamaxmora, Brescia, 
Italy, do hereby declare the invention for 
5 which we pray that a patent may be 
granted to us and the method by which it 
is performed to be particularly described in 
and by the following statement: — 

10 This invention relates to a device for 
controlling the relative motion of structural 
members or components. 

In an embodiment the device is em- 
ployed for controlling the precision recti - 

15 linear traverses as performed in machine 
tools, wherein a slide is movably fitted on 
guides of machine bed and the slide is 
traversed in either direction relative to the 
machine bed. The purpose of the device is 

20 to control such traverses with accuracy and 
efficiency. 

The procedures heretofore most com- 
monly followed for the control of such 
traverses in machine tools are carried into 

25 practice by the so called ball recirculating 
devices, or by rack-pinion devices, all of 
- which are already well known in the art, 
whereby a detailed description thereof is 
unnecessary. 

30 It is however to be pointed out that in 
the case of machine tools wherein longer 
traverses are to be performed, the use of 
ball recirculating devices is inadvisable. 
This is due both to the high cost of such 

35 devices, to The -poor degree of precision 
that can be -attained owing to cumulative 
pitch errors, and especially in the case of 
very long screws, to linear expansion 
caused by temperature changes and by 

40 which not negligible error values may be 
attained. 

A disadvantage of rack-pinion device 
arises from the low mechanical efficiency 
due to power losses caused by the friction. 
45 Such losses may be compensated by having 
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recourse to a more powerful driving motor 
and to stronger transmission means, but 
this is obviously uneconomical. Moreover, 
in both cases as specified above, a dimen- 
sion checking system becomes in- 
dispensable, which system usually consists 
of a two-turret cell with Inductosyn (a 
trade name for a commercially available 
electronic system for . precision 
measurement of linear type, or by a three - 
turret cell fitted on a precision rack, which 
is highly intricate and expensive. 

According to the present invention there 
is provided a device for controlling the 
relative motion between two structural 60 
members or components, comprising an 
endless screw rotatable but not axially dis- 
placeable with respect to one of said com- 
ponents, drive means for rotating the end- " 
less screw, a plurality of rollers rotatably 65 
mounted on the other of said components, 
said rollers each being adapted to engage 
with the thread of the endless screw for 
the conversion of rotary motion of the 
screw into relative rectilinear motion of 70 
'said components, wherein said rollers are 
-arranged in two rows, said rows being 
arranged to engage with diametrically op- 
posed portions of the screw thread. 

In the preferred embodiment of the in- 75 
vention the device controls the traversing 
motion of a member, such as a slide, 
across a bed of a machine tool. The end- 
less screw is mounted along with as- 
sociated drive means, on the slide, while 80 
the rollers are located on a stationary sup- 
port of the bed extended across the whole 
length of slide traverse, in positions of mu- 
tual cooperation with the screw thread(s). 
Thus, the screw length is minimized, and a 85 
high degree of precision in performing any 
traverse can be attained, since the pitch 
error is not cumulative, and the linear ex- 
pansion or contraction is negligible. The 
friction contact of the screw with its seat, 90 
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comprising said plurality of rollers, is a 
rolling friction. This enables a very high 
power transmission efficiency to be at- 
tained. It also permits reduction of the re- 
5 quired driving torque even when starting 
transmission. Thus, it is possible to de- 
crease the sizes of different device com- 
ponents, which results in large dimensional 
and cost savings. Finally, the preferred em- 

10 bodiment of the device is suitable to be 
fitted with a particularly advantageous — 
also from an economical viewpoint — 
dimension checking system, such as a 
three-turret cell, fitted on top of the end- 

1 5 less screw. 

According to an advantageous feature of 
previously described device, said endless 
screw is formed by two distinct sections, 
one of which is secured to a common driv- 

20 ing shaft, while the other section is axially 
but not rotary movable with respect to 
same shaft In such embodiment form, the 
device also comprises means for controlling 
and defining the axial position of said 

25 second screw section in respect to shaft 
and to first screw section, whereby to en- 
sure that the fore thread flanks of one 
screw section be engaged with the rollers, 
whilst conversely the rear thread flanks of 

30 the other screw section are to be kept en- 
gaged with the rollers, thus ensuring a 
complete elimination of any backlash be- 
tween screw and rollers, possibly along 
with a slight pre-load. 

35 An embodiment of the invention will 
now be described by way of example only, 
with reference to the accompanying draw- 
ing, in which: — 
Fig. 1 shows a plan view of the screw 

40 only and of means by which the device is 
driven; 

Fig. 2 shows a partially sectional side 
view, with some components omitted for 
clarity, of the screw engaged with the rol- 
45 lers of stationary part or bed of a machine 
tool. 

Fig. 3 shows an elevation in which the 
device for checking the motions of a slide 
on a machine tool is fitted. 

50 In the preferred embodiment shown in 
the drawing the device is incorporated in a 
machine tool for controlling the traverses 
of a slide 10 thereof, with respect to a bed 
12 (Fig. 3). A motor is fitted on the slide 

55 10 to drive a short shaft 16 through a re- 
duction gear 14 (see Fig. 1), in either direc- 
tion of rotation for rotation without axial 
displacement Shaft 16, which is supported 
by the bearings 18, 20 and 22, is short 

60 relative to the maximum traverse of the 
slide 10. An endless screw section 26, 
which extends between the bearings 18 and 
20, is rigidly secured to said shaft 16 by 
means of a key 24. Screw section 26 com- 

65 prises, as shown, a cylindrical support 28 



on which there is fromed a spirally ex- 
tending, single square thread 30, having a 
given pitch p. As previously stated, said 
screw section 26 is tightly fastened to said 
shaft 16. 70 

A second screw section 32, similar to 
screw section 26 and extending between the 
bearings 20 and 22, is rotatably coupled to 
the shaft 16 by a key 34 to be axially 
movable relative to the shaft 16. 7S 

A support 38, which is rigidly secured to 
the bed 12 of the machine tool, carries a 
plurality of rollers 36, distributed across 
the whole length of the traverse to be 
covered by the screw sections 26-32 and 80 
the slide 10. The rollers are freely rotatable 
and adapted to engage into the spaces as 
left between two adjacent turns of thread 
30. Thus whea the screw is rotated by the 
motor engagement between the thread and 85 
the rollers converts circular motion of the . 
screw into a rectilinear advance motion of 
the slide. • 

As shown in figure 2, the rollers 36 are 
arranged along two alignments or rows 90 
which are diametrically opposed with re- 
spect to screw, and are spaced in each 
alignment by a distance p' equal to pitch 
p of screw. 

For taking possible backlashes and the 95 
application of a slight pre-load, means are 
provided in the device for defining and 
maintaining the axial position of screw sec- 
tion 32, in such a manner that the up- 
stream flanks of the thread of screw sec- 100 
tion 32 engage the adjacent rollers, whilst 
conversely the downstream flanks of the 
thread of screw section 26 engage the ad- 
jacent rollers, possibly under said pre-load, 
thus, as shown in the Figure 2, the fore or 105 
upstream flanks 40 of threads 30 of screw 
section 32 are shown engaged with the' 
related rollers 36a and 36b whilst the rear, 
or downstream flanks 42 of threads 30 and 
screw section 26 are shown as engaged 110 
with the related rollers 36c and 36d. 

The means for positioning of screw sec- 
tion 32 are shown diagrammatically in 
figure 2. These comprise an assembly in 
which a rack 44 engages a pinion 46 115 
driven by a hydraulic cylinder to impart a 
circular motion to a cylindrical member or 
bush 48. This motion causes the member 
48 to be screwed, or unscrewed, re- 
spectively, along the screw thread 52 of a 120 
leading screw 50, which screw 50 is 
secured to body of slide 10 by an anti- 
torque pin. Such motion enables thrust 
bearings 54 and 56 to take up any back- 
lash and to apply a pre-load if required. 125 

Modifications of the above described . 
specific embodiments are possible. For ex- 
ample, the arrangement of rollers 36 may 
be different along the development of 
spiral line as defined by the screw thread. 130 
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WHAT WE CLAIM IS: — 

1. A device for controlling the relative 
motion between two structural members or 
components, comprising an endless screw 

5 rotatable but not axially displaceabk with 
respect to one of said components, drive 
means foT rotating the endless screw, a 
plurality of rollers rotatably mounted on 
the other of said components, said rollers 

10 each being adapted to engage with the 
thread of the endless screw for the con- 
version of rotary motion of the screw into 
relative rectilinear motion of said com- 
ponents, wherein said rollers are arranged 

15 in two rows, said rows being arranged to 
engage with diametrically opposed portions 
of the screw. . 

2. A device according to claim 1, 
wherein said screw is formed with a single 

20 square thread. _ , 

3. A device according to either Claim I 
or Claim 2. when applied for controlling 
the traverses of a member, such as a slide 
across the support or bed of a machine 

25 tool, wherein said screw and the driving 
means thereof are mounted on the slide, 
said rollers being distributed in the support 
across the whole length of traverse to be 
performed by the slide in positions such as 

30 to ensure a mutual cooperation with the 
thread of the screw. 

4. A device according to any one of 
Claims 1 to 3 wherein said screw consists 
of two distinct sections, one section being 

35 fast with a common driving shaft, the 
other section being rotatably coupled to 
the same shaft and axially movable relative 
to said shaft, means being provided for 
controlling and defining the axial position 

-40 of said second screw section relative to 
said shaft and said first screw section in 
such a manner that the threads of one 



screw section engage the rollers with their 
fore flanks and the threads of the other 
screw section engage the rollers with their 45 
rear flanks, to permit the take-up of any 
backlash and to allow for the possible 
application of a pre-load. 

5. A device according to Claim 4, 
wherein said means for controlling and de- 50 
fining the position of the second screw sec- 
tion comprises a cylindrical member 
arranged to be controllably moved in the . 
direction of \he screw axis to vary the dis- 
tance between a portion of the cylindrical 3 - 
member which is engaged with said second 
screw section, and another portion of the 
cylindrical member which is axially secured 

to the screw shaft. 

6. A device according to Claim 5, w 
wherein said second screw section is acted 
upon by said cylindrical member through 
thrust bearings. 

7. A device according to Claim 5, 
wherein said cylindrical member is engaged 65 
with a thread of a lead screw which is 
secured to said movable component and 
rotatable by means of a rack-pinion unit 

8. A device for controlling the relative 
motion between two structural members or 70 
components, arranged, constructed and ad- 
apted to operate substantially as here- 
inbefore described with reference to Ftgs. l 

to 3 oF the accompanying drawings. 

For the Applicants: — 
RAWORTH, MOSS & COOK. 
Chartered Patent Agents, 

36 Sydenham Road, 
Croydon, Surrey, CR0 2EF. 
— and — 
75 Victoria Street. 
Westminster, 
London. S.W.I. 
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Applicant(s) : Sankyo Seisakusho Co., Ltd. 

Attorney : Jong Wang Choi 

Application No. : Patent Application No. 2003-74493 

Title of Invention : Drive Mechanism And Movable Table Unit 

Provided With The Same 

Notice of Preliminary Rejection is hereby given pursuant to Art. 
63 of the Patent Act since this application falls under the following 
reason. 

Any response to this Action should be submitted by November 12, 

2005. 

this 12th of September, 2005. 

The Korea Industrial Property Office 
Examining Division(n) 
Patent Examiner (Sealed) 
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